Mammalian Thermosensation: A Product of Two Lines of Aversive Input  by Pogorzala, Leah A.
458a Tuesday, February 5, 20132341-Pos Board B360
The Effect of Indole and Related Compounds on Aequorin Luminescence
and Hyperosmotic Shock Response in Saccharomyces cerevisiae
Timothy K. O’Rourke, Lise Thomas.
Quinnipiac University, Hamden, CT, USA.
In eukaryotic cells, Transient Receptor Potential (TRP) channels act in re-
sponse to various stimuli to produce responses. Multiple stimuli may affect
TRP channels, although the mechanism for this convergence has been incom-
pletely characterized to date. There is a single TRP channel gene in the Saccha-
romyces cerevisiae genome coding for a 676 amino acid vacuolar protein,
Yvc1p. Ca2þ ions travel from the vacuole through Yvc1p to reach the cyto-
plasm; this process is activated directly by both hyperosmotic shock (Zhou
XL et al (2003) Proc Natl Acad Sci USA 100: 7105-7110) and cytoplasmic
Ca2þ (Bertl A, Slayman CL (1990) Proc Natl Acad Sci USA 87: 7824-
7828). John Haynes, et al (Haynes et al FEBS Letters 582 (2008) 1514 –
1518) demonstrated direct activation of Yvc1p by Indole and related com-
pounds (Tryptamine, Indoleacetic acid, Tyramine, Quinoline, and Parabens).
They additionally showed that the hyperosmotic shock effect could be en-
hanced by the same compounds.
In this study, we use an in vivo luminescence assay to detail the effects of
Indole-related compounds on cytoplasmic aequorin expressed in Saccharomy-
ces cerevisiae. We observe a variable response to the aromatic compounds In-
dole and Tryptamine. In some cases, the compounds appear to act selectively
on Yvc1p: they enhance luminescence above that observed in wild-type strains,
but have no effect on DYVC1 control strains. At other times, DYVC1 control
strains show a response to the compounds, indicating the compounds either ac-
tivate aequorin directly, or work through a non-Yvc1p dependent mechanism.
We are currently working to understand the basis of this variability.2342-Pos Board B361
Characterizing the Yvc1p Mediated Hyperosmotic Shock Response in
S. Cerevisiae
Justin Hofmann, Lise Thomas.
Quinnipiac University, Hamden, CT, USA.
Ca2þ signaling is an integral part of many forms of cell communication, both in
higher eukaryotes and yeast. Yvc1p, the Saccharomyces cerevisiae TRP chan-
nel, conducts Ca2þ from the vacuolar storage compartment to the cytoplasm in
response to extracellular hyperosmotic shock. The Ca2þ release is transient,
lasting for only a few minutes.
We are characterizing Yvc1p’s functional role in this response by using the lu-
minescent jellyfish protein aequorin as an in vivo Ca2þ reporter. Aequorin binds
free cytoplasmic Ca2þ and luminesces. Our data indicate that the response is
dependent on the osmolarity of solution and not ionic charge. In addition, we
find that Ca2þ release is optimal at an intermediate concentration of osmolyte,
in the range of 3 Osmoles/Liter. At higher concentrations than this, the response
is diminished. The response is pH sensitive, decreasing in both magnitude and
speed at alkaline pH.
We are also interested in whether the vacuole undergoes morphological
changes in response to the hyperosmotic shock. We are currently using FM4-
64 to visualize the vacuole with fluorescence spectroscopy, with the goal of
determining the extent to which the size of individual vacuoles changes upon
hyperosmotic shock.2343-Pos Board B362
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Detection of environmental temperature is essential for survival as it allows for
attraction to optimal, as well as avoidance of potentially dangerous tempera-
tures. Normally, mammals are able to detect subtle variation in a broad range
of temperatures. However, upon injury or with chronic pain syndromes, innoc-
uous temperatures can become extremely painful. In this study we look at the
neuronal inputs responsible for both innocuous and noxious temperature
sensation.
Recently, we generated mutant mice that are insensate to all thermal cues.
These mice lack various sensory cells including those that express TRPV1,
TRPM8 and Mrgprd. To dissect the thermosensory functional roles of these
cell types, we engineered mice where these cell populations can be condition-
ally ablated with diphtheria toxin treatment. Our data show that non-
overlapping, aversive inputs from TRPM8 and TRPV1 neurons are responsible
for accurate temperature sensation from 0C to 50C. In addition, we find that
avoidance of extreme temperatures is the result of an additional population of
nociceptors that express Mrgprd, and that these responses are likely mediated
through sensing of tissue damage rather than temperature.Together these studies give us a better understanding of how humans and other
mammals are able to navigate a wide range of environments effectively and
safely. The data show how only few types of neurons can encompass the full
range of mammalian temperature sensation.
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Avoiding TRP Channel Desensitization using Brief Agonist Applications
or Temperature Steps
Andrea Bruggemann, Sonja Stoelzle, Claudia Haarmann,
Alison Obergrussberger, Michael George, Niels Fertig.
Nanion Technologies, Munich, Germany.
Transient receptor potential (TRP) channels are an important class of receptors
found widely distributed throughout the mammalian central and peripheral ner-
vous systems. They have been shown to be activated by many stimuli including
temperature, mechano-stimulation, divalent cations and pH. TRP channels are
receiving much attention as potential tar-
gets for the treatment of, for example,
chronic pain, asthma and diabetes isipidus.
Repetitive activation by heat of TRP chan-
nels often tends to desensitize the channels.
But as shown in this figure, it is possible to
avoid it.
Exemplar traces different TRP channels in-
cluding TRPV1, TRPA1,TRPM3, TRPM7
and TRPM8 will be presented.2345-Pos Board B364
TYR-Coumarin Functional Incorporation into Proteins Synthesized by
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Introduction: The generation of novel tools for the observation of natural phe-
nomenons it’s a constant (pre) occupation for researchers of all areas. Therefore
engineering of new methodological approaches capable of alter the biochemi-
cal properties of proteins in vivo will be always beneficial for the broad fields of
natural sciences.
The use of un-natural amino acids (UAAs) into proteins in response of TAG
codon recognition had emerged as a promising strategy to manipulate, with
unbeatable precision, protein structure in vitro and in vivo. The first approach
for this UAAs incorporation pairs considers the chemical ligation of the UAA
with the tRNA that recognize the TAG codon to be injected into an oocyte
expression system that complete the synthesis of proteins that carry TAG sub-
stitutions on its gene. A different strategy for UAA incorporation is one that
implicate the evolution of wild type aatRNA/aaRS pairs to a unique pair able
to recognize specifically the UAA for its introduction into the TAG mutant
on living systems.
Material and methods: Our laboratory engineered a tRNA/RS pair that incorpo-
rates a version of tyrosin modified with the coumarin fluorophore (Y-coum)
into proteins synthesized by mammalian cells using as template a similar
pair available for bacterial expression.
Results: Our work show that the eight point mutations made over the tyrosil-
tRNA synthetase are enough to modify the enzyme performance, so it’s now
allowed the functional incorporation of Y-coum into TAG mutant proteins syn-
thesized by HEK293T cells.
Discussion: One of the mayor projections of this work is related with the obten-
tion of structural information from coumarin’s fluorecence fluctuations on liv-
ing systems with a high signal-to-noise ratio
Voltage-gated Ca Channels
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Cholestrol Depletion reduces Voltage-Dependent Inactivation of L-Type
Calcium Channel and DHEA Augments the Inacivation in A7R5 Cells
Rikuo Ochi, Sukrutha Chettimada, Sachin A. Gupte.
University of South Alabama, Mobile, AL, USA.
Cholesterol (Chol), a structural component of the membrane, is involved
also in the functional regulation of ion channels. The increase of membrane
Chol is associated with the reduction of L-type Ca2þ channel current (ICa,L).
The effect of Chol on the voltage-dependent inactivation is not known, how-
ever. Dehydroepiandrosterone (DHEA), a cholesterol-derived adrenal ste-
roid hormone, produces a voltage-dependent inhibition of ICa,L at micro-
molar concentrations. We studied the effect of Chol on the inactivation of
